Cross-reactive anti-DNA antibody idiotypes have been identified on tissue-bound immunoglobulins in a study of renal biopsies from 26 systemic lupus erythematosus (SLE) patients. 12 (46%) biopsies were shown to have one or both the idiotypes tested for by anti-idiotypic reagents. The idiotypes were identified in the glomerular basement membrane, the mesangial cell cytoplasm, and in focal tuft proliferations. In contrast, in none of 24 immunoglobulin-positive disease control biopsies could either idiotype be demonstrated. Blocking studies in two patients indicated that the idiotypes were on anti-DNA antibodies. These findings indicate that some tissue-bound autoantibodies are derived from related families of high-frequency germ line genes that are expressed in SLE patients. The potential role of anti-idiotypic therapy in SLE is discussed.
Introduction
Autoantibodies in the serum of patients with systemic lupus erythematosus (SLE)' can bind to a wide variety of antigens, including nucleic acids, nucleoproteins, cell membranes, and phospholipids (1) . Some of these autoantibodies, notably those thought to be directed against single-and double-stranded DNA, have been shown to contribute to the formation of lesions in the kidney (2) and skin (3) of patients with SLE.
We have studied renal tissue-bound lupus autoantibodies by a method that is independent of their DNA binding properties. The technique employed depends upon the detection of anti-DNA antibody idiotypes. An idiotype is a serologically defined marker of the variable region of an antibody (4) . Each antibody molecule contains in this region unique amino acid sequences that contribute both to its antigen binding domain as well as all or part of the immunogenic determinant that constitute its idiotype. The sharing of idiotypes by autoantibodies found in different patients suggests that they are the products of germ line genes that are dispersed throughout the population (5) .
Similarities or differences in idiotypic markers are detectable by means of anti-idiotypic antibodies. These have been prepared by immunizing animals with polyclonal (6) or monoclonal (7) anti-DNA antibodies obtained respectively from lupus patients' serum or human-human hybridomas. Substantial sharing of certain anti-DNA antibody idiotypes has been demonstrated amongst monoclonal anti-DNA antibodies (7) and serum anti-DNA antibodies (8) from SLE patients. We have attempted to extend these observations by investigating whether immunoglobulins found in the renal biopsies of SLE patients share common idiotypes.
Methods
The renal biopsies from 26 SLE patients were studied. 25 patients met four or more of the revised American Rheumatism Association's (9) for the classification of the disease. One patient had arthralgia, abdominal pain, proteinuria, and a renal biopsy consistent with SLE. The patient's return to the Sudan after biopsy prevented further follow-up.
Two patients were biopsied twice and one patient three times. The clinical details of all of these patients and the results of their serum C3 measured by radial immunodiffusion (10), circulating immune complexes (11), anti-nuclear antibody, and anti-dsDNA antibodies (Amersham kit, Amersham International, Buckinghamshire, England) at the time of biopsy are shown in Table I. As controls, the renal biopsies from 24 other patients were examined (Table II) . Each of these biopsies had immunoglobulin deposition in the kidney, but none of the patients had clinical evidence of SLE at the time of biopsy. The case notes of 22 of these patients who were examined, and during a mean follow-up period of 15 mo (range 1-44) none subsequently developed SLE. The remaining patients returned to their countries of origin and were not followed up.
Anti-idiotypic antibodies. A human-human hybridoma technique (12) was used to produce two human monoclonal IgM anti-DNA antibodies, which were designated 16/6 and 32/15.
One anti-idiotypic sera (anti-16/R-R) was prepared by immunization of a rabbit as previously described (7) . The serum was rendered idiotype specific by extensive absorption on a human IgG/IgM Sepharose column. The production of the monoclonal mouse anti-idiotypic sera (anti-32/15-M) has also been described (7) . Both the antigen binding characteristics of the two monoclonal antibodies (containing the idiotypes) and the binding characteristics of the two anti-idiotypes have been reported elsewhere (7, 12 After further washing in Tris-buffered saline for 3 X 10 min, a solution of diaminobenzidine (0.5 mg/ml) and hydrogen peroxide (0.01%) was applied for 10 min and the sections were washed in running water for 5 min, counterstained with haematoxylin, and mounted. All sections were controlled by simultaneous processing of sections to which the primary antisera had not been applied. In no case was positive staining seen.
As a further control, pooled normal rabbit serum and pooled normal mouse serum processed in an identical manner to the rabbit Blocking experiments. In addition, from two biopsies which were found to be positive when stained with anti-16/6-R, sufficient material was available to carry out blocking studies. Biopsies were preincubated, after trypsinization with 2.5 or 25 ug of ssDNA and dsDNA diluted in PBS for 1 h at 370C, then 18 h at 4VC. Anti-16/6-R (1:100) was then added, and the usual peroxidase procedure (see above) was followed. As a control, one section was preincubated with PBS alone. For these experiments, whose results were read blind, the biopsies were scored on a zero to +++ semi-quantitative scale according to the degree of positive peroxidase staining.
Staining with an irrelevant mouse monoclonal antibody. As a further precaution, sections from patient 1, whose biopsy was found to be positive when stained with anti-32/15-M, were also stained with a mouse monoclonal antibody (TAL-IB5) that has specificity for HLADr region a-chains. The usual peroxidase procedure (see above) was followed. This monoclonal was a gift of the Imperial Cancer Research Fund (Lincolns Inn, London).
Detection of idiotype in the serum of the lupus patients. Because this was a retrospective study, we did not have access to appropriate serum samples in all the patients. However, samples from 10 SLE patients taken within 1 wk of the renal biopsy were studied. Using anti-16/6-R and anti-32/15-M, the 16/6 and 32/15 idiotypes were detected in the serum by a previously described method (8) .
Results
In 12 of the 26 SLE patients tested (46%), the 16/6 and/or 32/15 idiotypes were detected in renal biopsy tissue. The idiotype-positive patients are those numbered [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] in Table  I . The results of their routine light histology, electron microscopy, and immunofluorescence microscopy, as well as the details of their idiotype deposition are shown in Table III The results of the light histology, electron microscopy, and immunofluorescence of the control groups are shown in Table  IV . Neither of the idiotypes was detected in any of the control biopsies. No binding was observed using the normal rabbit or normal mouse serum on the representative sections from the idiotype-positive or negative biopsies.
Lupus patient 3 has had three renal biopsies in all. The 16/6 idiotype was detected in the glomerular basement membrane on each occasion. Histologically, her biopsy findings changed from a focal glomerulonephritis (on the first two biopsies, not shown in Table III 
Discussion
The production of antibodies with shared idiotypes appears to be a general property of the immune system. Thus, idiotypic sharing has been found among antibodies raised in goats to human hemoglobins (13) , and human antibodies to hepatitis B surface antigen ( 14) . Similarly, autoantibodies to rheumatoid factors (15) , anti-acetylcholine receptor (16) antibodies, antithyroglobulin antibodies (17) , and DNA antibodies (7) have all been shown to share idiotypic determinants: These observations indicate restrictions in the repertoire of variable region immunoglobulin genes, and imply that major cross-reactive idiotypic families are the products of common germ line genes dispersed throughout the population rather than the result of somatic mutations. This is especially likely to be true in the case of IgM antibodies, including the monoclonal anti-DNA antibodies described in this study, as these molecules are much less prone to undergo somatic change than IgG or IgA molecules (18) . Thus, the sharing of idiotypes amongst autoantibodies may offer clues to their origins. Earlier studies have demonstrated that there is much idiotype sharing amongst hybridoma-derived monoclonal anti-DNA antibody molecules found in the New Zealand black mice/New Zealand white mice (NZB/NZW) (19, 20) and MRL lupus prone mice (21) , and amongst human hybridomaderived anti-DNA autoantibodies (7). Further, anti-DNA autoantibody idiotype sharing has been shown amongst immunoglobulins in the serum of lupus patients (8) . Although anti-DNA antibodies detected in the serum of lupus patients may reflect disease activity, their potential contribution to the disease's immunopathology as part of immune complexes deposited within tissues is of greater importance.
Much interest has focused on the kidney damage in SLE patients, as renal disease remains the commonest cause of death in lupus (22) . DNA antigens and/or antibodies have been detected in immune complexes in proliferative (23) and membranous lupus nephritis (24 (26, 27) . Other factors relating to the pathogenicity of DNA antibodies include their complement-fixing ability, their avidity for DNA, and their antibody charge (28) . This study has shown that common, cross-reacting idiotypes (31) and lupus (32) serum. Thus, it could be postulated that at least some of the immune complexes present in the lupus kidney are not DNA and anti-DNA antibodies, but DNA antibody idiotypes complexed with anti-DNA antibody anti-idiotypes.
We have not had the opportunity to study unfixed (fresh frozen) sections of lupus kidney biopsies. However, it is noteworthy that using anti-l 6/6/R in a similar study of tissuebound immunoglobulins at the dermal-epidermal junction of skin biopsies (unfixed) from (34) .
